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(54) GAS DISCHARGE PANEL, AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas discharge panel and a 
manufacturing method thereof which can be driven at a lower drive 
voltage than conventional devices, and which has excellent luminous 
efficiency. 

SOLUTION: A protective layer 242 comprising at least one of magnesium 
oxide, aluminum oxide, and spinel is produced by a method selected from 
among a plasma CVD method, a sputtering method, and an ion plating 
method while applying a negative bias voltage to a front panel 20, and in a 
crystal structure of the protective layer 242, oxygen defectives (F- 
centers) where two free electrons are trapped are formed. 
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'J/^X^SA rifX%M;V7"C 1 (C 2) , iE^L 
1 (L3) *^UT«{k» (^75-) 4 2 (4 3) Ic 
^Jg-r-So MftiS4 2 (4 3) tit;-* 4 2 L (4 3 

D fcfcOAn^n^i^tc^oT^o, rtSPlCAl* 

Oa, MgA I2O3, MgOO^fn^CV- 7M%.iL 

^OV-X^lKfi, ^fb§84 2 (4 3) 1CEWL 1 (L 
3) ^LT«i&?tX5A r^fXtji^^n, Ef L2 
(L 4) ^bTC VDSB*{*4 StCjSOiiSnSo 
[0 0 4 5] &*5, ^S+b-hfe«J:i;->*n-'v*i* 
j:-;Wt-&%i:LT«, 0U^.»4*> M g<OV— X^Ki; b 
TMagnesium Oipivaloyl Methane[Mg (C11H19O2) 
2] x Magnesium Acetyl acetone [M g (C5H7O2) 2], C 
yclopentadienyl Hagnesium[Mg (CsHs) 2], Hagnes 
SO ium Trif luoroacety lacetone[M g (C2HsF 



-6- 



J! 

3O2) 2], — A 1 COV— X^M^UTAIuminiumDip 
ivaloyl Methane[A 1 (C11H19O2) 3]^ Aluminium A 
cetylacetone[A 1 (C5H7O2) 3]* Aluminium Triflu 
oroacetylacetone[A 1 (C5H5F3O2) a]IP*^f6 

tlSo 

[0 0 4 6] C<D&5&&y—Xfyn*m^Tmf£i\CM 
gCX AI2O3, Mg A 1 2 04<Ol>fn*^«rf¥Si-r* 

*g\ MgO^A ^Oatt^ft^nMgfcLOiA 1 <0 
<OV-X%a, M g A 1 2 04 «M g A 1 CO V — X 

ttJMrl : 2©*;l/Jtteft«J:5fca*bTffl^«. O 

ft: 4 5fc«|ft*r*o 
COO 4 7] SJE#>^4 9«, CVDgIW4 5^ 

cvdsi*i*4 5rt©#;**jiWte#fflf «• a±o 
79 XvC VDSE4 0JcJ:n«, ffiHJf 
2 4 2<WB#fclBU ^ftJpJRr— y;l/4 7 2lc:7n> 
h^*;l/2 0*««LT43*, :/U-Mra!»fc-ir4 6 
«c*?)iP!»T— 7;l/4 7 2*2 5 0-3 8 otgfiteip 

*LT^;I/7C 1— C3£H!ti\ Ar;#X> V 
— Xftfl, 02»X*CVD««*ft4 5fcj3S0i&tr o 
Sfc, /^l/^C 1 — C 3 i:Sff^>^4 9 ^^ffl^TC 
V D^g*^ 4 5 (OrtJE* 30~300Pa tcDIgp-T 

So 

CO 0 4 8] tttvrftffltt*aR4 8KJ:t>XJaitt?i£K 
B4 7*«*tfl 3. 5 6MH zOffiBft-CSMJlU C 
VDttll4:it:4 5rtffk:^?Xv«R£S«* 0 
•YTXB^5 0*ffil/\ — 1 0 0 V— 1 5 0 VcOftcO^ 

GSSH 2 4 2£rJK/£-rSo 
CO 0 4 9] 3 — 2.X'<?*ttlCj:«fiWI0Sa 

*«*(*6 5ttWrffi#|JB^snTi#^*o 

i6oii rt»*c*a«a*»«6 4««E«stifcx/< 

y*»B#fl:6 5, A r^X^6 1 a, 02#X# 

CO 0 5 0] XmB8£ttll6 4 tt % iKAttA^tf 6 4 
lt»f-7;l/6 4 2 > 71"— h*PjI&fc— *6 3"C« 

^c^n, «oMAameKMttn£ttB4 7fcsBrnm 

"CSSo £/c. hum^r— 7>16 4 2lcStB2*l7c:7n> 

WEtfaiiosnsjcdJcaoTv^o iSflaa*»6 4 

#6 5 0rtgS7?*«« <W*tf 1 3. 5 6MHz) «8 

COO 5 1] iSJSifc?8£gP6 4 1 ttt7nyh^ 

*^2 0fc«ia-rSffifc:«BHBfl!>#SfcLTMgO. A 
I 2 03, Mg A 1 2 04<0l/Vfn^c0gf*OV-- 7M% 
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#y<6 1 a (02^X40^6 1 b) ti. 4 
(^;l/7C5) , IHWL 7 (B2SL8) t^LTX/^ 
*^B#{*6 5£«*££n, C VDSB*{*6 5 rtffifc 

CO 0 5 2] iJ£JEE#;/76 6 tt> C V D SB*** 6 5 <£> 

ISU ^«ft/l#ft2 4 lS±tU7d>h^*;l/2 
70 0**P&-r— 7;l/6 4 2fc*BU ^ft^l/— hftpfi&t: 
-#6 3fci0iP»T'--r;l/6 4 2*Bf3eoffl* (2 5 
0°O-3 8 0°C) fciPj»-r*o flt^l/7C4, C5 

0tc»A-rs o *fe«BE#>^6 6fcJ:»). CVDgf 
#{*6 5<0rtff£:0. 1 P a - 1 0 P alclESR-TSo 

CO 0 5 3] «V^TJKJHtt«»6 7te,fct)ieH»a*» 
B6 4*«|*Hf 1 3. 5 6MHz<OffijgireiKiaU C 
VD^g*«w6 5©fl»lc*«:6 5lC^7Xv*»4S 
BI«Ffc7W7X«iH6 4*ffl^T^ -100 
20 V— 1 5 0 V<DfiO«ffl*7P>h^^l/2 OtCflliP 

TCh*X^7?U il(*l2 4±lcMgCX A I2 
O3, Mg A l2O4©tvfftfr<k0ft*««»2 4 2* 

CO 0 5 4] 3— 3.>T*>^U— f^^Lj;Sfi 
30 fc:tpj»r— 7;l/8 2, *D-*y-K«£«8 4, 75 

*^l/-f-f^Sl*#8 7, Ar^XJpy-^8 1 
a, 02^X#y^8 1 b^fr&£kLT«/a*ft£ 0 
CO 0 5 5] iPjftr— ^;l/8 2«4^U-hiPj»b-*8 
1 icADiP&Sft, 7n>h;U*2 0lcgf&*rs o S 

0, 7pyh;<*;l/2 0*IW«l*#2 4 I *&f£L 
ft7D>h;^;V2 0 ©®*y7Xv^J^;l/ 8 5fc 

*o *3-f;i/8 5tt«jaa«»8 9ic*ttsn, mas c« 

^(fl3.56MHz) *S4LT^t>yi/-r^V 
^S«*f*8 7rtSWCA r ^XcO^Xv^Sfe-rSo 
CO 0 5 6] «E*>^ 8 3 tt^>^U-f 
H*f*8 7OrtBE«rWffli-rSfe*(0fe<0-efet), SfiiB 
IL 1 2fcit)^*>^U-f -f >y*i**8 7rt« 

T> f©ft»ty-X»«*«EKnT60, ««8 9 
fr6«te*ti***»cJ:Dy--X*«*3!l§R6*-&*o 

50 co 05 7] JCLhoaua^-rs^r^vyu— r-r >y 



13 

8 2£:/b-hiin#Sti-#8 i fcio 2 o oncingrr 

8o *LT;W7C6, C7*IW«\ A r ifX> 02# 
X^rSBgLlO, LI U^ty^U-f^^gi 
**8 7rtS5^DJit?o Sfc, KflE#^8 3lciD 
^t>^U-f-f>^81*#8 7<DrtE£:0. 0 1 P 
a — 1 . 0 P a fcWffi-rSo 
[0 0 5 8] ffi^Tffijn»«»8 8 J: 0 
-<;l/8 5*«H^Ltf (13.56MHz) <OHbfflmT*m$t) 
U ^^>yi/-f>< >^*«*#8 7 rtfc:/5Xv* 

K3K»W8 4*M»U V— X*K*3R««*T-Y*> 

-Y7X1I8 6tCcfc D7n^M*;b2 0fc— 1 00 0 
V<&«E*0ttnU 7n>h;^l/2 0OSSf*l*# 
2 4 1 iilC&S/g 2 4 2 £ c 

3Wc„ *mm<D&m<D pdp «wB^«»j56te ifttfo 

S*fflr\ *&fctt«BM&WEV f, JftWt&lIffiVm 
fcJHIELfe. 

CO 0 5 9] 4— l.^XvC VDSclCckS&SJl*: 
fflV*PDP (^Sfi^jNo. 1-6) OftSJ 

t, «ftsgoja*. 7n>M*;i/ (fp) (Dtimm 
amwmi,. cnttm^rcp dp ttnmmN o. \ 

[0 0 6 0] C(Dk*<0y9XvCVDffic0ft«tt^<O 

• ^XVC VD^M*f*^P*9JBE : 30Pa-3 00P 
a 

• A r : 1 1/min 

• OttfXVm : 0. 5 1 /m i n 
•BEJStttti*! :300W (13.56 MHz) 

• Rmmomfrmtftmrn : o. 9 p m/m 1 n 

C C T*§H3SSfiRjOffia^(i, USSffljN o.l~3 T*U;M 
g(X USStfUNo. 4> 5T*tiAl 203. ^fig#jNo.6 
WMg A liOitlsTco 
[0 0 6 1] 4 — 2.X/t^jr^|cj:«AM*flV^ 
PDP (IgSgfljNo. 7-1 3) COf^S 

T«H»*fle»U cn*^fcPDP*5SSK«No. 
7-1 3 £ L/co 

[0 0 6 2] CCT#*«ffi|0««»a:, HfigffljNo. 
7. 8-eteMgO, XMMNo. 9W±A I2O3, USS 
0UNo. 1 OTttMgA l2 04fcLfc o Hffi^JN 
o. 1 ItNo. 1 2&^n^nUT^7^7X,'W*lC 
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^oTMgSfcteA 1 (D&m&fctOiilXttt&fcZ 
MgOSWBftttA l 2 03«WI«r»«Lfco S 
6fcH«l0«No. 1 3m i?0. 3 /imcOMgOtc/p 
SO. 3/im<0 (A I2O3) «WILT«HM«»AL 

/to 

[0 0 6 3] 4 — 3.^*>yU- r>r>yffitCcfeS« 
MSffl^ftPDP (HSfiGONo. 14-2 0) €>f^» 

70 **ftS*T«««*#/aU Ctl*ffl^ftPDP4SI 
#&#JNo. 14 — 2 OfcUfco 
[0 0 6 4] C(0fc#OX/^»v*ftOft«tt«T<0ilt) 

• X/<^?SS*f*Ortffi : 0. 1 P a- 1 0 P a 

• A r # X»ft3S : lOcc/min 

• 02#Xift3I : lcc/min 

• ^il&ffl^ : 500W (13.56MHz) 

• ummvmfri&fSMm : o. 3 ^ m/m i n 

20 tiMgo, usscrjno. 1 6. 1 7-etiA 12Q3, mm 

WNo. 1 8T»ttMg A I2O4. SfcmmmNo. 1 9£ 
No. 2 Ott^tl^PtlUT^x-f r-f > 

^StcfcoTMgSftiiA 1 <0&«#frfc02«rxi:* 

KJSS*. MgOfiiilSftttA l 203«a»*«ricU 

/-Co 

[0 0 6 5] 4 — 4.*^R#ttfcJ:*«Wi*ffll/^fc 
PDP (J±«0tlNo. 1-3) <Dftm 
±IB***«No. 1^2 0©PDPfc©ttfflJt«*fT 

50 «tt*^TfiMJB*#/aU Ctl*/HV\fcPDP*J* 
IfcffllN o. l-3£Lfto JlfflRtt&J: LTtt* 
MgOs AI2O3. Mg A 1 2 04*S^lf— A-C2mf»L 

• *£3£#26B#f*OrtBE : 0. 1 P a 

• A r : lOcc/min 

• 02#XgiB£ : 1 c c/m i n 

• bmicm^rcm?wt<D&j] : 3 0 k w 

• fiaje<0J9&}gfi)u££ : 0. 9 /i m/m i n 
40 4 — 5 . * V — K;l/5 * y -fe y x<o$J£;Sr£ 

tt^S^^HI (F+*&) <0#fiE*Blft-rsfci6, *V- 

[0 0 6 6] UttWfcH:, Xe777^7>y Gftffi 
*h-*X«L 2 4 3 5) fc, G1)I»5 2 5 4 

nm) <0/<yK><X:7 — (gJBtfftSJB P F 2 5 

4) k«re*dte-&T«**-exe^vy*«)t**, 
7^;l/*-Offl3a«*«aW±k:UvX-e««**, A 
HB4>* y- K;l/ 5 * y -b >X«: Jtt 
50 C P D 2 0 0 0 ) T*»J^ Lfe Q 
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c o o 6 7 ] 4 - 6 . mmm^ms. v f , wmmftms. 

0«EE*flHMHWtffiV f fcLTSiJJgUfco 7ft» 
[0 0 6 8] t£ ZlC/^frmmc-O^Tlt, 
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khz ?mW)Z&rz&f(Dmm*m7£Ltzo xm e. 

ftfcftefiS0)JNo. 1 ~2 Ofc.ktfiti&tfUN o. 1~3C* 

wtos i ~ 4 ic^-r,, 

[0 0 6 9] 
[«1] 



M 


mM 

m 


i-im 
mm 


(Diss 
(t) 


FPCO 

m 
(t) 


%m 

(Pa) 


J in 

(V) 


J ft!*' a 


1*1*' ■ 
(Torr) 




P 
iff 

(Vf) 


if 
(Vm) 


I\ * ft 

m 

(cd/m) 


l 




M8(CllHi 9 02) 2 
MgO 


125 


350 


30 


-10c 


, Ne(85)- 
1 Xe(15) 


500 


355. 574 
700. 975 


185 


118 


515 


2 


CVDii 


Mg(C 5 H 7 02)2 
MgO 


80 


300 


100 


-200 


Ne(90)- 
Xe(IO) 


550 


355, 574 
700. 975 


175 


105 


508 


3 


CVDte 


Mg(C 5 H 5 )2 
MgO 


80 


350 


300 


-150 


Ne(90)- 
Xe(10) 


600 


355. 574 
700. 975 


170 


1 Uu 




4 


7' ft' 7 
CVD& 


Al(CnH| 2 02)3 


125 


380 


30 


-100 


Ne(90j- 
Xe(10) 


600 


300. 410 


165 


98 


509 


5 


7* j%' 7 
CVDS 


A1(C 5 H 7 02)2 
1 AI263 


85 


350 


100 


-150 


Ne(90)- 
Xe(10) 


760 


300. 410 


175 


105 


510 


6 


7* jX ? 
CVD& 


Mg(C 5 H702)2 
A1(C5H 7 02)2 


85 


370 


150 


-150 


NeflO)- 
Xe(10) 


600 


355.410 
300. 700 


168 


102 


512 


0] 






30 [*2] 


• 






m 


m 






Sift 
(Pa) 


nm 
tffi. 

(V) 


as*' 7, 


it Mi 

flE* 
dorr) 




11 

(VO 


II 
W£ 
(Vm) 


A'tt 
UK 
(cd/rri) 


7 


VCjf 
ft 


Mg0(99.99%) 
MgO 


250 


0.1 


-100 


Ne(90)- 
Xe(10) 


500 


355. 574 
700. 975 


190 


121 


512 


8 




Mg0(99.99«) 
MgO 


300 


5 


-150 


Ne(80)- 
Xe(20) 


500 


355. 574 
700. 975 


198 


128 


520 


9 




Al203(99.993£J 
Al 2 0 3 


300 


10 


-zoo 


Ne(90)- 
Xe(10) 


580 


300. 410 


185 


117 


510 


10 
11 


Mi! 


MgAl204(99.99X) 


300 


0.3 


-100 


Ne(90)- 
Xe(10) 


600 


300, 355 
410. 700 


190 


121 


505 






350 


0.2 


-100 


Ne(9Q)- 
Xe(10) 


550 


355. 574 
700. 975 


195 


123 


513 


12 


i£ ■ 


'"AKDi" "' 


350 


0.2 


-150 1 


Ve(90)- 
Xe(10) 


550 


300.410 


190 


120 


510 


13 


m 


MgOiAl203© 


250 1 


0.2 


-150 1 


MW- 
Xe(10) 


550 


300. 355 
410. 574 
700. 975 


185 


116 


515 



[00 7 1] 



50 [*3] 
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urn 

/JJU 


ms 


mm 


m% 

(Pa) 


we 

(V) 




it An 

EE* 
fTorr) 


tittt<Dl m -9 


m 
m 

(Vf) 


® 

(Vm) 


(cd/m) 


14 


mr v- 


MgU 


£UU 


0.1 


-1000 


Ne(90)- 
Xe(10) 


550 


355 574 

O yJU t Oft 

700. 975 


175 


112 


513 


15 


U>7' Ir- 


mgu 




0.01 


-1500 


Ne(90)- 
Xe(10) 


600 


355 574 
700. 975 


168 


101 


508 


16 


■f*>7* k 

m 




^UU 


0.05 


-1000 


Ne(90)~ 
Xc{10) 


550 


300. 410 


158 


98 


540 


17 


W7' k 


AI 2 o 3 


200 


1.0 


-500 


Nc(90)- 
Xe(10) 


650 


300 410 


103 


1 ni 
lUo 


525 


18 


Y*>7*l>- 


MgAl20 4 


200 


0.5 


-1000 


Ne(90)- 
Xe(10) 


600 


300. 355 
410. 700 


170 


108 


515 


19 


tt>7*|/- 




200 


0.5 


-1000 


Ne(90)- 
Xe(l0) 


600 


355. 574 
700. 975 


169 


103 


505 


20 


tt>7*k 




200 


0.5 


"1000 


Ne(90)- 
Xe(10) 


600 


300.410 


160 


100 


530 



CO 0 7 2] 
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m 
w 


(MM 


SKI 


Off 


3?ffi£ 
©ffTJ 
(Pa) 


'Iff 
(V) 




mi) 

aorr) 


isfi(nm) 


ftp 
(Vf) 


m 
m 
ns. 

(Vm) 


m 

(cd/rri) 


1 


X$ 


MgO 


250 


0.5 


0 


Ne(90)- 
Xe(10) 


500 


400. 700 


248 


198 


409 


2 


X2 


AI2O3 


300 


0.5 


0 


Ne(90)- 
Xe(10) 


500 


300 


252 


199 


404 


3 


X2 


MgAl204 


300 


0.5 


0 


Ne(90)- 
Xe(10) 


500 


300 


248 


188 


410 



co 07 3] s.nmm(Dimmm 

5— l.HSB0UNo. 1-6 (/WTXWflEfeBWlPboo 
^XTCVDaWBLftPDP) kJ±««INo. 1 

*1 iCTT^rtZ&OlC, HS6#jNo. l~3<DMgO{£ 

•feyX!Cii:LT3 5 5nm, 5 7 4 n m. 700n 
m, 9 7 5 nm(OS»)tlf-*tf»BSnfto S 4 <DJfc 

mno. icoMgo«a»i:tkK-r^h, Ltip>4o ^ 

OPD P£>{SS/f Tte 7 0 0 n m^^tf— fCDfrff— 
SLTV^o COd^li, HS&fljNo. 1 ~3«5J:t/J± 
«0ONo. l<DMgO«a@fc«lfB<OSSm?^h^ 

y^nrcF^L^^^nfcC^^r^LTl^ (Ph 
ys. Rev. B. Volume. 1 No. 4^ 1 
5, F e b. 1 9 7 0£#!SD o 
[0 0 7 4] £7*cHjSg0JNo. 4, 5OAl203«S® 



—^mcm^ <300nm£4 10n mO^Bfclf — 
*tfra*fc«B*ftfco *4<OJt«H59No. 2<DA I2O 
3«^f hJ±£Srf cn^30©PDP^HT* 
tt3 0 0nm<O»3tlf— SLTfet). 1 

No. 4, 5<DA l2 0afiHM£tt2fl4)SM?tfh 

5y^«nfcF(f»ii:^»*snT^*i:JBt)ti*o 

CO 0 7 5] %£||JKfflNo. 60MgA 1 204&S/1 
0*V— K;l/5*yfeVX«:iB9«bfett«*i:«. 30 0 
nnu 3 5 5 nnu 4 10nm. 7 00nm©S»)t^ 
— JtRCTN o. 3<£>Mg A 1 2 04{£!Uti*T? 

tt3oonm®a)ttkr— ^3B«a6n*« l/c^otuss 

flJNo. 6fe<fctfJt*fcWNo. 3©»*lcaEbl71fli* 
CO 0 7 6] AlcAttMNo. l-6fctt*MWNo. 1 - 

3£07 ? -^*^(*W^tfct2-r^^> *-r^*;l/JSfi^*5 

1/>T, tt«flNo.l-3 (#14 00 cd/m 2 ) KttL 
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TJSSSfljNo. 1-6 (5 0 0 c d/m 2 ) tflOOcd/ 

Jfc*flEV f fcfelrvrii, JtttWNo. 1-3 (2 5 0 V 
WW fcttLIWWNo. 1-6 (1 6 5- 1 8 5 V) 

£MoT&tb«0JNo. 1-3 (1 9 0 — 2 0 0 Vi 
ft) iCiftbflSSCTNo. 1-6 (9 8-1 1 8 V) #1 

o o vass-efiW^tiTi/^fe^feastiSo 

[00 7 7] CKDcfca&JttllflfUN o. 1— 3lC2tT£^ 

[0 0 7 8] 46a»ai©7 , ->^6, 
XSJE^fiJffl L tt 75 XV C V D » T* P D P *fls»-r S 
3 0 — 3 0 0 P aifiCff^T?, fro^nv 
h/**;l/fc— 1 00 — 2 00V@*(DmcO/^7 T Xa 20 

5 — 2.Hi6SPJNo. 7-1 3 OWTXWEfcBMinLo 
OX/^>»TtMLftPDP) £tbiR0I]No. 1-3 

^tea^r*?^ HSB0«No.7, 8. 1 lfccfctfJt 
tJCTNo. l ©MgO««JB<0*y— K;l/^*y-bVX 
*ffljELfc*S** fflEXffifflNo. l-efcWUSBtti? 
-*OT»K«nfcc LfctfoTMMRlNo. l-6*¥£ 
n«M)#KlcJ:D, MKHNo. 7, 8**tfJt«MWN 

o. lcDMgo&mm&t&icimcD&mmtth^y 30 

7-T£F*>l>£WU *»WNo.7* 8T?tt2«<D* 
W h 5 * ^Stift F *i&tf««*tift 4: JBfetiSo 

[0 0 7 9] £fc*8fi08No. 9, 1 2©Al20a§I 
■»Ltt3 0 0nmfc4 1 0 n m©#Wtl!- ^ab^fitflBS 
nfco CtlZ<D5?>4 1 0 nmO»)te— ^ttHJBffilN 
o.4, 5fcBI*lC2fliOeS«Wh5!y^SnfcF 
*&&*frt><DbRt>Mo ZZlcmMmN o. i ok 
JtttOTNo. 30Mg A l 2 04««Jl*it«-r*4:, PS 

#»cA&n« 3 o o nmeo«yee-^« 1 ficOgS®^ 
ssctno. i o^^2<@(osia^*h^^7 p 'r^Fff 

[0080] 1 3<Dffi^Jf«:MgO£ A I2O 

3©OT«3ii:ftoTVSfciiK MgO£ A 1 203<QIS 

o. 7-1 3£it«0JNo. l-3<Ox-**£ftfmci£ 

/^WSftlcfci^T, USSflJNo. i-6£ 
iRMUfc, Jt80!INo. 1-3 (^4 00 c d/m 2 ) lc*T 
LHS&01JN o. 7- 1 3 (5 0 5 c d-/m 2 fct±) AM 0 50 
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0 c d/m*W±fe|ft±UTV^6ie*^«lffi«nfto *e 
1MUMMEV f IC*5^T, it««No. 1-3 (2 5 
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